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(57)Abstract: 

PURPOSE: To efficiently obtain a polycarbonate 
excellent in color, heat resistance, hydrolysis resistance, 
etc., having a high quality at a high reaction rate, and 
facilitating the removal of a polymerization catalyst at 
the final reaction stage by performing transesterification 

in the presence of the specific polymerization catalyst. j 

CONSTITUTION: Transesterification is performed in the 

presence of the combination of (A) a nitrogen-containing 

organic basic compound such as a compound of formula: 

(NR14)+(X1)- [R1 is an organic group, and two groups of 

F1 may be combined with each other to form a ring; XI 

is a halogen, OH, an alkyl(carbonyl)oxy, an aryl(carbonyl) (^f^ * y r C^O^) f* ■ ^'Cy:^^)^-^^ 



oxy, etc.,] or a compound of formula: (NR14)+2C032- W l^: ^ ^ ~ 2 

with (B) a quaternary phosphonium salt such as a 

compound of formula: (PR24)+(X2)- (R2 is R1; R2 is a 11 
halogen, OH, an alkyloxy, etc.,) [e.g. a compound of 
formula I (R3 is R1; X3 is X1; n is (0-4)] or a compound 
of formula: (PR24)+2C032- (e.g. a compound of formula 
II) as a catalyst to obtain the objective polymer. 
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R" ftfoiSnifcra— T'feft/ftoTV^T'b.fcl'^) 
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R* \t^mM^fhh. fzm^zn-'n-h^fi.-D 



^4 (Rtt**JI^XttMft7j<i^»^*U. 4'3(75Rttfc 
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Hp^^Wt'&tfSy: (B) KKvxx-T-;i'TS>^lf*Jl 

[»*:^7] (A) ^^(D'y}^Yu^'yit^m^, 
2, 2-HX (4-h Fn^5>7xx;i/) 7'n/t>-rab 

[Bf^J^S] (B) ^S5i-©^K5^XX?JP;J?, 5^7x 
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xX;i/*:X*;X':7A7^h^Xxx;l':j^P— h, 7x/^ 
vy'xx;i/h u :7xx;i//jNXi}^xii?AT-h^7xx;P;i? 
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(B) ^:Ji-tLT^il>?XX^;K ® (A) ^iJ-tLT 

v't HP^Mb^tlOvXX5^;i'S:r; (B) ^Si^tLT 
j^iKi^xx?^-;^ (3) (A) Jjfeii-tLTvt Fn4^Wt# 
tlCDvMKXX7=-;i/Rt/ (B) ^i)-iLT^KvXXT- 

;k ®5^b HD+->fl:'&t>®v'^Kxx7^;i/ (gBifg 

, (B)vb HP4^Mt;-&tio^7MKxxT-;i- (SB 

CO (A) ^Si^tLTvt Hn^-^-fb^ifeRUf (B) ^» 

tLT^K>'xx7^;ut*W*L<fflVie.nSo 

[0 0 0 7] Sl^lT, XXT-;l/SMSJf&(C^f*L<fflV> 
i^n^ (A) ^S^)■o>?t Hn^^Mb^t)^, ^J-^tf> ^ 

ft-rafe^,, :ico (A) ^^(D—DhLxm^^^n^^m 

mz^}^]^a^-yit^mt, -m^ mi) 

[0 0 0 8] 

[ib3] 
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[0 0 0 9] T^-^n^it^m^mi^z.izii^'r^:^, 
yym, mm, ^m. 3^m(D/\uy>M^xummm. 

s e c -•:f=^jvm, t--:f^)vm. ^>=^)Vm, 

R^ «|W|-T'bft/&oTV^T'bj;<, R^ ffimWih^^* 

C H 3 C H 3 
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V'/nh:U5'>»;^cC^>^#^f 6n> ^*i^5-15(Z)v 

[0 0 12] _hfa-«ss: (vii)Ta$n^^#:K>^t:H 

xx;!/) ;<^>;b^X ( 3 - ^ P D - 4 - b H n^i/:7 
xx;l/) (3, 5->^7^P^-4-bHP 

+->>^xr:;i/) ;<:$7>; 1, 1-HX (4-tHP4^-> 
yxr::;!/) X^> ; 1, 1 -HX (2 - t 4 40 
-b Hp^5>- 3 -p<5^;i/:7xx;i/) x^> ; 1, 1- 
HX (2 - t ->^5^;P-4-b HP4^i>- 3 -;<5^;i/:7 
xx;0 x^>; i-:7xx;i/-i, i-tfx (3->^ 
;i/:tP- 4 - h HP^S/- 3 -;<^;i/:7xx;0 x^ 
>; 2, 2-t:x (4 - 1 F p4^>':7xx;I/) ^uny 
(a^r^tfx:7xy-;I/A) ; 2, 2-ifx(3-^5^;p 

-4-t HP4^>'yxX;0 7'PA> ; 2, 2-tfX 
(2-;;<g^;i/-4-bHP4^^>:7xx;i/) :/p/n°> ; 
2, 2-t:X (3, 5 ->^^5^;i/-4-hHP4^>-:7x 
x;i/) ypy\°>; 1, 1-Hx (2- t -:/^;i/-4- 5"^? 



• • • (VIID 



t HP^^v- 5 -^g^j^^^xx;!.) >^pyN°> : 2, 2- 
tfx (3 -i?pp-4 -b Hp4^>^>^xx;I/) :fun 

>;2, 2-b'X (3-'7;i/:tP-4-bFP^->:7x 
X;V) y^PA">;2, 2-bX (3->^P^-4-bH 
p4^->>^xx;I/) 7'pa°>;2, 2-HX (3, 5->? 
>^;i.:tP-4-b HP4^i/:7xx;W :/p/^> ; 2, 2 
-EX (3, 5->?i7PP-4-bHP4^->:7xx;i/) 
yPA°>;2, 2-HX (3, 5 -i^T^D^- 4 - b F 
p4^->:7xx;I/) :/pa°> ; 2, 2-bx (4-bHP 
4^v:7xx;i/) 7^5'>;2, 2-bx (4-bHP4^v 
:7xx;p) :ti7 3^>; 2, 2-HX (4-bHP4^v:7 
xx;w :7xx;i.;<^> ; 2, 2-HX (4-bHP4^ 
ly- i-^=^)vyx.-)V) y^u/^y \ i, i-bx (4 
-bHP4^v- t-y^9^;U7xx;w :/p/i> ; 2, 2 
-b'x (4-bFP+>— 3-:/p^:7xx;i/) -fun 

>;2, 2-HX (4-bHP4^v-3, 

:7xx;i/) 7°n.A>; 2, 2-bX (4-bHP^^>- 

3 -i7pp:7xx;i/) yPA°>; 2, 2 - HX (4-b 

HP+->-3, s--J^uuya:.-)V) -funy\ 2, 

2-bx (4 -b Hp4^S/- 3, 5->?:/p^:7xx 
:/pA>; 2, 2-bx (3 -:/p^-4 -b Hp 
5 -i7np:7xx;i/) :/pA> ; 2, 2-Hx 
(3 - >^xx;i/-4-b Hp4^->>^xx;w :/p/i> ; 
2, 2-Hx (4-b HP4^i>:7xx;i/) :/3^>: 2, 
2-bx (3-.>^^;i/-4-bHP4^^>:7xx;i/) 
>;1, 1 -bx (2 -y^;i/-4 -b HP^5/- 5 - 
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^5^;i/:7xr:;i/) y^^y\ i, i-h'x (2-t-:/^ 
;i/-4 -t Hp+->- 5 -p<5^;V>^xrz;i/) 
1, l-t:X (2- t -:/5^;P-4-t Hp4^v-5- 
-rvy^*^^^: i, i-lfx (2-t- 

>;2, 2-lfx (3, 5-i?^nn-4-t Hn^^v 
:7xr:;i/) >^37>; 2, 2-lfX (3, ^-V^u^- 
4-b Hn4^v:7xr:;w :/^>;4, 4-ifx (4- 
bHn^v-^xr:;!.) ; l, l-HX (2-t 

^^>'; 2, 2 -EX (4-bHP4^>'>^xr:;W 
>; 1, 1- (4-t: Hn4^v:7xri;V) x3^>/^cC^^co 
EX (hHP4^vTU-;W 1, 1-tfX 

(4-b FP4^v'>^xr:;W v^P^>^7>; 1, 1- 
tiX (4-hHP+->yxr:;0 ->i7nA^'y->: 1, 
l-EX (3 -><5^;i/-4-b HP^^v-y^x-jW 
P^^-y*> ; 1, l-tiX {Z--y^u^^l/)]/- A- 
t: HP^v^'xr:;!.) PA.c^>y-> ; 1, i-tfx 
(3-:7xr::;V-4-hHP4^S/>^xr::;i/) vi^n^^^ 

1, 1-HX (4 - t: FP^v:7xr:;P) -3, ^ 
5, 5- hU;<5^;i/vi7D^^U->fcC^09tfX (bHP 
4^vTU-;V) v^7Py;V*>«; tfX (4-t:HP+ 
S/>^xr:;W x-^^-;!/ ; Ex (4, -bHP^^v—a- 
^5';l/:7xr:;P) X-^-iP^cifOEX (bHP^^vTU 
x-T-;^^; EX (4-EHp4^>'>^xx;0 x 
H ; EX (3 -;<^;i/-4-t HP*->>^xX 
x;l/>^^ H^C<^:<DEX (E HP4^->TU-;W x;i/ 
y^^H«;EX (4 -b HP4^>-:7xx;i/) x;V5tt4^v 
H ; EX (3 -;<5^;i/-4-b Hp4^->:7xx;I/) x;l. 
iJt^^vH ; EX (3->'xx;I/-4-EHp4^v>^xX 5^? 
;W X;i/*:+S^H?S:^*a)EX (b HP+S^y U-;i/) X 
; EX (4 t Hp4^->7xx;1/) xjV^ 
> ; EX (3 -;'<5^;i/-4-E HP^>^:7xx;l/) x;i/ 
5t^>;Ex (3-:7xx;p-4-bHP^vyxx;0 
X;l/*:>;^cC:^:<DEX (EHp + vTU-;W x;i/:!iN> 
4, 4' -yb HP*vE:7xx;i. : 4, 4' 

bHP^5>-2. 2' ->^^5^;i/E:7xX;i/ ; 4, 4' 
-vbHP4^v-3. 3' ->?;<^;UE7xx;P ; 4, 
4' ->?bHP4^5>-3. 3' --Jl^9n^^i^}],\±y 
xx;i/ ; 3. 3' ->?:7;l/:tP-4, 4' ->^bHP4^ 
5/Ey xx;i/;^c£(Dvb HP+>^E:7xx;i/»;^j:i:>^^ 

[0 0 13] _hia-^it (VII)K^^(^^#]K>?bHP^ 

Ml:^^<tbT«. >?b HP^->^>-y>'^. Apy> 
B:r)^^T;i/^;i/«il>^b HP^5>^>if>«/^C(H:^i^*Sfe^o * 

o 

II 
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;H/\/;i/v>, 3 -:7'pe;H/\/;1/v>, 3-:/^;H/ 
y;i/v>, 3 - t - >^5^;Hxy;Pv>, 3-:7xx;H/ 
y;vv>, 3 -i7^;i/i/y;i/v> ; 2, 3, 4, 6-7^ 
h^:7;p:tPuy;i/->> ; 2, 3, 4, 6-^h^:/p 
; *^n-;K A-fHP4^/>, 3-^^ 
)\,)\^Yu^jy, 3-x?;w\'i' HP^-y >, 3-:/ 
pE;i/A-r Hp^y >, 3 -7^^;w\--r hp4^7>, 3 

- t -T^^^JI/A-f Hp4^7>, 3 -:7xx;i/A'i' Hp4^ 
y>, 3 -i7^;WN-f HP^/> ; 2, 5-5^^ppa 

Hp:^^/^ ; 2, 3, 5, 6-T'h^;<^;l/A'f Hp 
4^/>;2, 3, 4, 6 -^h^- t -y^;i/A-f HP 
^jy\2, 3, 5, 6 -T'h^>^;i/:tPA-< HP^^y 
>;2, 3, 5, e-^h^^^P^A-Y HP^y >?S:^f 

[0 0 14] Sfc. (A) ^5>C0— -3tbTfflV>^n^ 
IgJtei^^^bHP^i/it'&tltbTtt. 

^J;l«. :f^>-l, 4-i^:t-;V; 2, 

^}]/-funy-\, 3-v:t-;i/ : ^4^'y->- 1, 6- 

; >^x^l/>5^Un-;P : h Ux^lx^>i?^U n 
; T-h^X5^l/>i^UP-;P ; :ti7 5'x^l/>ifU 
— :/:/pEl/>^Un-;v ; N, N-><f^;i/>?x 
^y-;i/Ta> ; ->i7P^^'y->- 1, 3->?:t-;P: 

ly^U^^^y-\, 4->?:t-;V;l, 4->?y5^P 

-;i/vi7p^:^'y*> ; p-:^vu l/>i^UP-;^ ; 2, 
2 -EX- iA-MYu^i/^^^u^^i/M -^un 
>S:r/-«T;i/P-;i/X«>^xX-;i/(Z)xh^MbSfc 

^^yp^^^MC^^ft. #J;ltfEX-:t4^>-X5^;p-E 

x:7xy— ;^A ; Ex-it^^vx^^jiz-^-h^^ppE 
X >^ X y — ;i/ AXtt EX - vx5^;p- T- h ^ ^7 u p 
b H p+y yi^Eifimfhti^. 

[0 0 15] *SSigcD»*LV^Mii;^StC*5(/^T. 

(A) ^^i'CO^^bHP^Mb^tfctbT^l. ±ia(7)|[:# 

^#i^S^bHP+Mb'a'^K?T*^EX37xy- 

(B) ^5^c^LTfflV^en'^MK>^XXT-;Hi. #acr> 

^n^^>U<h^-m(D\\:.^m^^^o ^(D (B) ^5^- 

^ (IX) 
[0 0 16] 
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[0 0 2 3] (^tf», st;R« tt^n^n^^ici 

< . D ^ UmB^mm b H n ^ ~>-ft:'&!fe:^)^ 6 2 ★ 

0 

II 

Ar'OCOR" ••• 

[0 0 2 5] (^tfj, Ar= ttTU-;i/«. R'°Km^ -tfr [0 0 2 6] 

IS 1 ~ 6 ®T;v^;i'S3i«M5glS4 ~ 7 (Di/^? nT;i/4^ [-fb 1 0 ] 

0 0 

II II 
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[0 0 2 4] 
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[0 0 2 7] (^tf, Ars «TU-;l/*, R" tti^* 
^ 1 ~ 6 (D7 )V^)VmX\tmm^ 4 ~ 7 © v^' U 

lfx:7x/-;^A^fx7x-;^:^7-3J^:^-^ 

[0 0 2 8] ^LT, ^^7)l'^)i'7U-Mt^¥^iiL 

xri;i/*-:^;^-h, :/9^;i/>'xr:;i/:*j-3j?;?;- h, -> 
i7PA,c^->;j.7xX)|/:*;— lfX7xy-;i/A 

t;:*5ViT, (B) ^^0mMi^x.x^)liiVXU, ±iH 50 
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[0 0 2 9] mz. ^^BJicffit^e-n^Mtflv^h Hn^ 
'>{b#tfRrXWta^Bli?xx?;i/£A^1.©K!|Bf t LT«, 

0vXXT-;i'^i:LT«, ^J^«, t'X7xy— )1/A© 
vS^^XXt^;!/, HX7x/-JPA<»>?7'atf:t>^X 

X7^;k t'X7xy-ji/A(D>7::^^;i'Kxx-r;i', Hx 

:7x /-;i^A®v'^E*^XXT-;i^;^!:i:S:#tf^ ^1 1^^ 
T^^-o >?t: Hu+Mb-S-tfOv'^KxXT-;!'^ 
iLTtt, ^J;^tf. HX7x7-;i/ACDtfX^5^;i/^K 

xx5^;k Hx^xy— ;i'A®Hxx5^;i'j^Kxx5^ 

;k tfX7xy-Jl/A©ifX7x-;i/^^xx5=-Ji';^i;i: 

^yj^Kxx7=-;i'?SibTtt, Hx^xy-)!- 
A^y^5";i'j^^xx5=';K ifX7xy-;i/A^yx9^ 
jPj^^xx5^)k Hx^xy-jVA^yT'ntfji^j^Kx 
x5=-)i/, tfx^xy— ;i/A^:y7xxji/^KxxT-;U7S: 
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[0 0 3 0] ^bT. ^mA(DmMyjm\z^^^x\t. ig:^ 

o — {yy^9^)vyx./—jv ; m-'ivy^9^jvyx.y — 
)V ; p-^v:f'^jvyx.y-)v ; o-t -:/5^;v:7xy 
—)V ; m- t :7xy-;i/ ; p - t -:/5^;i/:7x 

A.:^^v;i/7xy— ;i/ ; m-n-A.4^->;V:7xy— ;i/ ; p 
-n-A4^v;i'yxy— ;i/ ; o-->^?nA:^v';i/:7xy 
—JV;m-i^i/u^^i^JVyx,y—JV; p-vi^n^^^ 



* v;i.:7xy— ;i/ ; o -yxr:;i/:7xy— ;p ; m-yxr: 
)Vyx,/—JV; p-yx.-)Vyx,J—)V ; o-n-yrz 
;i/:7xy— ;i/ ; m-n-yr:;i/:7xy-;^ ; p-n-y 

-)lyx./—)V; o-^^)iyx,y—)V ;m-i^^)Vy 

xy— p -^^;i/7xy— ;i/ ; o -:^:75^;I/:7xy 

—JV ; m-iry^)Vy:r.J—)V ; p -i^y^JVyx./- 

;P;2, 6 t -:/5^;i'>^xy-;i^ ; 2, 5->^- 
t -:/^;p:7xy-;i/ ; 2, 4-i>- t -y^^jvyx./ 
-;i^;3, 5 -y- t -7*5^;^:7xy-;k ; 2, 5->? 
i^? ^^)VyaLy—)V; 3, 3-i^i/^)VyaLy—)V;^ 
[0 0 3 1] 



[^t 1 1 ] 

HO Hio)-C H^hQ^C Ha— 



[0 0 3 2] 
[Ibl 2] 



C H 




C Hs 



C Hi 

<^CH^-H(g>- OH 
C Hi 



50 



[0 0 3 3] -T?«$tl^^P ^'>il^#:75:a:®— ffi^x 
[0 0 3 4] 

[^bi 3] 



0 H 



C H 




C H a C H 3 



0 H 
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CnH2n+l~C — 0 
CtiHsti + I oh 



(R "O). 

C 
II 
O 

R ' ' 0 



O 

k (i 1 ~ 3 ©MiST-feSo ) 



[0 0 3 5] •r*$n^'fc^l^7if*>fflVi-5 2:t7&^T?^ 

^Sfc. iJJStr^e^DT, :7nnif;i.i^ 

> ; hU^ U ; 1, l, l-h'JX(4-tFP 
^v'^x— ;0 X5'>; 1- Ca!-;<5^;l'-a- (4' 
-tHn^v'^x— ;w x?;w -4- [a' , a' - 
EX (4" -t HP^>'7xr:;0 x5^;W '^>lf> ; 
a, a' , a" -hUX (4 - 1 Hn4^v7xr:;W - 
1, 3, 5 - hU-Y v:/ntf;i/^>-if> ; 'f-!?-5^>lfX 

[0 0 3 6] ifm^(DmM^m\Z^^^X\-X. XX5^;i^3? 
mSJ5B®l^tC, fi^tt!«tLT. (a) -&SS*««S 
mt^^t. (b) 4^/t^X3j^X':7AStO|a^-ti:SfflV^ 

^:ii*tie:>sT*So ±ia (a) ^^(D^^m^wmm 

tt^fc-a-tltLTtt. !|tCftiM«^J:<. 

^„ m^\t. hU;<g^;i/T5>, hijx5";i/T5>, h 

u >^ntr;i^T5>, v^i-f^)vr^>, v^i^^y^jvr 
-75ytruv>, 4 -v'x^'ji/Tsytr 4- 

EPUvy fcfU>'>. 4-T5ytfUv>. 2-T5/ 
lfUv>. 2 -h HD=^^vfcfU v>, 4-tHn=^^->t! 
U>'>, 2 h4^5>fc° U 4 h4^->t°U 5/ 

>. -f5^^y-;i/, 2 -;<5';K5^y-;k 4-^5^ 
;i/-f5^y-;K 2 ->?>^^;i'T5/-i'5i?'y-;K 2 

)V, T5y^r/U>, >'T+fh'5^^'n:t^'3'> (DAB 

mW^n^o 50 



[0 0 3 7] -f^^ (I) 

(NR'd) MX')- •••(!) 
eb<tt> -flSit (II) 

(NR'i) *2 (YM • • • (II) 

n-5 4 iKT >^X«j7 Ai&?£^tf ^ t y5?T^-5. 
-htH-)ig^ (I) Xtt (II) C^feV^T. R' 

x.^)vm, T'ptfjv*, ^ 

t^E(D7)V^)Vm^>'^U7)V^)Vm. :7xx;i/*, h 

u;p*, H7xx;u*;a;t*oTU-;i/*, 

^> ® T u -;vt;I/4^;v«;^=c if *^To 4 

»R' (i;!t75^v^tc|w|— T'&ai^c-3TViTfcJ;<, Sfcx 
■:3CDR':^tig^U-rS«3gSfl^J^L-TtiTt)<i;V^„ S;^c 
-Wl^ (I) (C*V^T, X' }iAP>^>M^, 

TjP4^;i^:t+->*, r^)-)V-t^i^^, r)V^)Vf})v-i^ 

TU— ;i/:t4^->S, HCOs 
X«BR-i Sr^U. — flS^ (II) \Z^^^X. ttCO 

3 ^mto o JiJiT, R«*«®-?^xttT;i'=^^;p*-i'T 

111— T feSi^cC o T ViT J; v^o 
[0 0 3 8] ;iCD<±;5f=i;4m7>^r:>^A«tLTtt, 
M;lti^h5^5";i'T>^:X'!;At:HP+->H, 5^h5 
X5^;i/T>tX'>At HP^i-H, 7^h^:/5';i/T>^ 

-;l'S7S:i:**f •g>T>^:X'>At:HP^>'H«, T-h 
5-^ 5^;P7 >-tX'j7A5j^PA-l' H5-f H, T^h^T/g^;!- 
T>-^X'5'A3j?PA< H^-f H, 7^h5'>^5^;i/T>'^:X 



—802— 



15 

—WC^ (II) (DJ;5yi2ffiTr::t>T^oT 
(I) Tg3n^4»y>^r::^Affi. e.fttegtC^^T^' h 

4^i/H?^WaiT$>^o ^co (a) ^^>CD^^**««* 

[0 0 3 9] — (b) ^4>C041»3}NX*:r:'>A:ai: 
(III) 

(PR^i) M XM - • • • (III) 

HiSiC (IV) 

(PR^) ^2 (Y2 ) • • • (IV) 

(IlDXa (IV) fc*5V^T. «*t»«&*b. ilCO 

^isi»tbT«. ±ia-^KS; (I) (c*5^t^R^ omm 

1 45 T^J^ b 0 1 ^ i; fc CO S:^ ^ :i t ^ 

ctv^c — JSS; (iii)ic:fev^T. u/\u^ym^, * 
O) 2 P (=0) O, T;i/^;i/;^;i/4^r:;i/:t4^v*, y 
1-0 ii^iT. R' \'Xr)V^)vm>r^)-)v^f^E(D^i\: 

tcra-TfeSSc^Tt^^TfectV^o -WL^ (IV) 

[0 0 4 0] ^:<Z)J:^;^cj:4g^/}NX:?}^r:'j7Aia(hLTtl. 

yxr:;W *x*ri^Ah Fp4^vH, "rVy (H7x 

ri^7At: Hp4^vH, ^h^;<5^;P4NX4^r:'i7Ab Hp 
*5>H, T'h^x5^;i/7l>X3i>r::i>At:FP^>'H, "rh 

7.^-^K\iYu^I^YUE(D'tV'7 (TU-;I/X(1T 

;i/^;i/) 3i^x4^rii^AbHP^i/HS. ;<^;PhU:7x 
r:;i/3f;X5jNr:»j7AI:: Hp4^->H, x5^;i/hU >^xr::;i/* 
X:3jNr:ii7At Fp4^5>F, ^/p h:;P h U :7xr:;i/yjxX* 
-^AtHP^^^vF, :/5^;i/hU:7xr:;i/4^x4^r:i5A 
hHP^S/H, :t^5^;i/hU y^xr:;i//}NX:4^— >>AbH 
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p4^vH, h v;^hU 37 xr:;i/ 4^x4x^1 i^A b H 
P^vH, ^>>?;i/hU:7xr:;V>jNX*:rz'irAt Hp4^ 
vH, xh4^v^>>^;^hU >'xr:;P:4>x4NXij7At: F 
p4^vH, ^4^v;<^;I/^U:7xr:;I/:^^X*rzli;Ab: 
HP^-vH, Tir h4^v;<^;^hU:7xx;V>jxX3j^X'!7 
AtKP^^vH, >^x5-->;^hU:7xx;V:4^X*X'>A 
tHP4^i^H, i7PP^5^;PhU:7xx;i/4NX5j^x»j7A 
bHP^vH, >^P^;^?;i/hU:7xr:;i/4^X5j^r:»j7A 
bFP^^vH, E:7xx;i/hU:7xx;^:3}NX:jJxX^At: 

i^? HP4^->H, :^:7^;^hu:7xx;^7i^x*x»j7At HP 
^^v-H, i7pp:7xx;i/hU:7xx;i/*;x4NX^At: H 
p4^vH, :7xy4^v7xr:;i.hU:7xr:;V:?}NX*rit!7 
AhHP^^vH, h4^v:7xx;i/hU >^xx;I/;1nX:4n 
x^AbHP^^v-H, Tirh4^v'7xx;i/hU:7xx;V 
sjNXsjNX^AhHP^^S/p, :J-:75^;i/:7xx;i/hU:7x 
x;^:^^X5}^-^At HP4^v'HfcJ:<?:co^y (TU-;l^X 
ttT;l^4^;W hU >^xx;i.4^X5}xXi^At: Hp^^vH 
X5^;VhU;^^;l^*:X3}^x^At:HP^vF, -^4^ 
v';l/hU;<5";i/*X*x^7AhHP4^S/H, 

20 Uy^;V5^X4^rz^Al:: Fp4^vF, :7xr:;i/huy? 
;^3l^X*x^AbHP4^->H, If >^xx;i.hU;<5";i/5}x 
X*x^At Hp4^vH, ;<5^;PhU^4^v;i/*X*:x 
^7AfcHP*S^H, X5^;i/hU'^^S/;i/*X*x^Ah 
Fp4^vH, :t^7^;VhU^4^v;l/3j^X:}Nr:^At Hp 
^i^V, XT*TU;PhU^+v;i/3jxX*X'j7Ab Hp4^ 
->H, >^xx;i/hU^4^v';P3jxX*:x>i7AfcHP4^>^ 
F, If :7xx;i/hu:7x=^^'>;i/*x*x^Ab Hp4^-> 
hVcCc^^o^y (TU-;vxt5T;P4^;W hUT;i/4^;p* 

X:4NX^AbHP4^vH«. i> :t,-)V^7.^ 
30 x^AtHP^^vH, v=x^;P>?7xx;1/4nX31^x'!7A 
tHP+->H, >^;<^;i/>?X^;l'3}NX*X'j7AhHP^ 

vF, vy:5^;P>^^4^v;V:3t^X^X^Ab Fp4^^>H, 
>^ (H:7xx;0 >?yxx;i/5}NX7}Nz:^At: HP^vH 
UE(Di> {y^)-)VJL\^r)V^)V) v (tu-;i/X^^t 

)V^)V) 3jNX3jsX^7At:HP+->H«. ^e>fc«^h^ 

:7xx;i/3}NX5j^x^AT-h^:7xx;i/d^lx-h, ^-h^ 
^y^^;I/*X5^^x^AT-^^:7xx;l/#lx— h, T-h^ 
(^pp7xx;i/) 4NX5t^x>;7AT-h^:7xx;i/:3j^i/- 
h, T-b^ (lf:7xx;i/) *x*ixt>AT'h^:7xx;i/ 

#I/-h, hU;l/5}^X:i}NX^^AT'h^7xx;i.# 
l/--h, T*b^y5^;i/*x*^x'j;A7='h5^:7xx;i/>J^i/ 
— h, T*h^x^;t/4NX3t^x«5^AT-h^>^xx;i/3jfi/— 
h, T*h^>^^;l/*:X>J^X^AT-h^'7xX;l/:4^1/— 
h, T- b^^^>';^4NX:^tX'5rAT- h^:7xx;i/#l/— 
h, T-^^:t^5^;I/4^X*X'i7AT-h^:7xx;I/#l/- 

h;^cj:<^^(^5^h^ (TU-;i-x^iy;P4^;i/) 4xX3t^x'j7A 
T'h^>^xx;i/#wh«. ;^5^;i/hU >^xx;i/*;X3j^ 
x^AT*h^>^xx;i/:4^l/— h, x5^;PhU y^xx;t/:^ 
XP}^xi^7A5='h^:7xx;i/pj^l-— h, ypt:;i/hUXx 
50 x;i.:4^X3j^xi^AT-h^:7xx;i/4^i/— h, >^^?;^hu 
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7=- h "y^l^iV h U y xr:;i/3}NX:i>::::'!7 At^- h ^ 7xr:;P 
^^vJI/hU 7xr:;i/:4NX4^r:ii7A7^h^:7 
xr:;i/d^l/-h, xh4^v^>>^;PhU >^xr::;P3iNX4^ 
ri^A^h^:7x-;i/4?l/-h, ;< h4^->;<5^;vhu:7 
xr::;i/7jNX7}Nr:'j7Ay='h^:7xr:;V5j^l/-h, Tirh4^ 
-y:^^)]/ Y U :7xr:;l/4^X5}^r:^A7^ h 

— h, :7x^v;^hU:7xr:;i/;i>x4N::::^AT*h^:7x 

^nn^^iPhU ^'xr:;!/*:^*-^^ 
7^h^7xr::;i/:^l/-h, ^U^:^^)]/V^}y 
X5}^ritj7A^h^7xr:;i/:!j^l/--h, lf:7xr:;VhU:7 
x::i;i/7ixX4Nr:>j7A'?'h^:7xr:;i/3i^l/-h, 
hU:7xr:;V*:X*r:^A'5^h^>^xr:;i/3j^l^-h, ^ 
p p y xr:;i/ h u :7 xr::;i/*x*jn»i7 A-r h ^ 7xr:;i/ 
:7xy^->yxr:;^^U:7x-;^4^X7}^r:^ 
A?-h^:7xr:;i//i^l/-h, Tir h4^i/:7xr:;i/hU >^ 
xr:;i/5}xX*:r:»>A5^h^:7xr:;i/#l/-h, :?-:7^;i/ 
:7xr:;i/ h u :7x— ;i/:i}NX*— ^/A? h ^:7xr:;i//pi/ 

— (TU-;PXttT;m^;W hu:7xr:;v 
3t^X>}^r::'5^AT-h^:7xr:;i/7j^l/-h^. x5^;i/hU;^ 
5^;i/*X5}N-'>AT-h^>'x-;i/4^i/-h, ^4^v;i/h 

U^5';i/*X*in'^AT'h^:7xn;i.3}^l/-h, :t^^ 
;i/hU;><5';V4NX5}xXii7A^h^:7xr:;i/#l/-h, y 
xx;i/ h u ;<g^;i//lNXJj^r:^7 At- h ^ >^xx;i/4^i/- 
h, if:7xx;i/hU;^5^;P*x*-'i7AT'h^:7xx;i/ 

h, ;<^;i/hU^4^>^;L':jNX:!iNr:ii7AT*h^>^x 

x;i/#l^-h, X5^;i/hU^4^v;i/:j}NX5}^X'!7AT'h^ 
yxx;l//}^l/-h, :ti7 5^;l/hU^^i/;i^*X>jNX^A 

T'h^>^xx;i/;}^i/-h, XT'yu;Phu^^rv;i/3i^x 
3lNX'i7AT-h^:7xx;i/2i^l/-h, :7xx;i/h u^+-> 

;i/pjNX:*^xr>AT'h^:7xx;i/#i/-h, if:7xx;ph 
U :7x^v-;i/4^Xy}^x'>^AT" h ^:7xx;i/# V- h;^cj:«H 
(D^j (y u-;pxi'^y;u4^;i/) hUT;p^;p*X5t^x* 

Wtt', R^' (V) tlWIi^TfeD, ttCO 

[0 0 4 4] ^:®<i;5;^4^3l^X*-'^A'fb^t;©*#: 
«sitLT», *!!I^«7^h9:7xr:;u*sX*r:'JfAt Hp 

D^->H, 7xy4^>'7xr:;i/h'j7xr:;i/4^X3jNr:'> m 
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*>j/A'5^h^7x-;P4^k-h«, >?;<5^;l.v?7x— 

X3j^ri'i7A5^h^:7xr:;i/#^— >?xg^;i<'>?:7xr: 
;l/*:X3j^ri>i7A7^h5'7xr::;i/4?^— h, >?;<g^;p>?x 
^ji/*x4^-'^A-xh97x-;i//}^i/— h, 

>?A.:^^>/;^3J^x*x'>A?^97xx;^/}?^— h, >? 

(Hy'xx;!.) -:/>'xx;v4^X7^x'j7A-T-h^7xx;v 

;PXttT;p*;i/) :^^x*x«^AT•h5>'xx;^#^'-^ 

[0 0 4 1] ^>fTX:t>tbT, ±tB®tHu 

^^vH-^T^h^^xXJl^^Ix-h^CDf^t^DtC, y'x/ 

^ffl vifc±fS4 ^>iN7>*x>>Aig*5*if e-n-So 

(IV) •r*SnSJ:'57i2«©M7-:t>&Wr^'fc 

i!9 CO. ^J;t«t:'X (5^ h ^ 7xx;P4^X/J^X'>A) ii—i^ 
^—V, HX (H7xX;i/hU7xX;l^/l>X/J^X>^A) 
*-#^-hfei:094iK*X*:x'i/A:S^, 

^tf2, 2-ifx (4-b Hp4^>'7xx;w ^uny 

CDh*X-T-h^7xx;V:<ixX*;xe?A:^, xg^|/>HX 

(hu >'xx;i/3Jnx*:x'^a) >?:/d5H, hu^g^k 
>ifx (hu >'xx;P3iNX3^x'i;A) -ifx (5^h^:7 

[0 0 4 2] $^!C$f*U<», *»0^(7)»jig;^ST 

50 wtiiifi»tttti«tTia-)!gs (V) xtt (VI) T^sn 

^ 4iK*X3lNX>^A^b'&!il&ffi^»^^fc1i:Tffl V^^ tiO^ 
M^Lt/^o 21 JIT. (V) tt. 

[^bl 4] 

„ )WX=')- ... (V) 

4®Si:S:*-rc ] Tg$n, (VI) tt. 

[0 0 4 3] 
^ [•ft 15] 

„ )% C y)^- • • • (VI) 

AtHP^^S^H, ^75^;i/7xx;l/hU7xx;i^4^x* 
X'!;At Hp^5/H, T-h5'>'xx;i//^X:;iNn'i'A7-h 
^-^xx;!//!?!/— h, H7xx;^hU7xx;^3J^X/I^x 
'5AT-h9:7xx;i^#U'— ^ h^>'>'xx;i/hU7 
aiXJI/7ixX3f:x>!7AT-h^7xX;V/Kl/— h, 7x7^ 
-> 7 xx;i/ h u xx;i/*;x4^x'j7 Ax h -7 :7 xx;i/:4? 
l/— h, :^-7g^;i^7xx;i/hU7xx;i/4^X3f;x'i/AT- 
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y+i^H, / h4^5>7xr::;PhU7xr::;i/*X>j^r::'>A 
7x74^->F, y'x/^->:7x-;i/fiJ y'x-Jl/zJ^X* 
— -^/A^xy^^vH, •?-75^;P7x— ;i/hU7xr::;i/*; 
XjJ^-C^A^x/^^v-H. •5^N^:7x— ;i':*^X5iNr:':;A 
i^p^-TH, b*7x-J^^U7xr:;^7J^7>J^cr:•^7Ai7□ 
9^ H, h4^i/:7xr:;VhU:7xr:;l^3}^X*r:'>Ai7 
P5-rH, 7x/^->7xr:;PhU7xr:;P:iiNX3i^::i'j7 
A^n^-f HXtt■:^7g^;^7x-;^hU7xr::;^3}^X:^^ iO 

[0 0 4 5] Z.(D (b) ^i)'CD4S4^X4^-'>A«S— 

-5. *5!?lt*3V>T», M^mmthX. ±E (a) ^ 
~1 0-''^;[^fflt^, (b) ^^i-(7)4^/^X5j^— iJ^AiiSr 

1 o- = ~i o-8^;k ^ff*L'<^^l o--* — ! o-'^;k 
^e>trif*b<ni o-5~i o-6^;i/ffiv>s®*tas L 

V\ (a) ^i^cDteffla^n o-«^;v*«TttMjS^W 

TCD»g|fett;0t^5te5)-<tfj;D< 1 0 
t:nXVry-f\zmti^^m^h<1S.\^\ (b) ^ 

if'^^^Lti.T)^ Sfcl 0-'^;P*ja^^i:nxhT5/ 

[0 0 4 6] ^om^mmt. wmx^^ (a) 50 
^ij-oi't H^+Wfc'&tll^;^^CJ^bT, (a) ^ii- 

t (b) fiK5)-t©^tt-fi;^it. ami 0-1-1 0-«^;K 
^fSL< 111 0-^-1 o-'^;k $e.tcitF*L<tti 0 

i«©^inM*n o-»*;i/*«-r«, ft6«§!i*>^t%;s^n 

tc J; ^ 7}^ U -#-t— h cDSji tc« $ SWd^^ 
^^^n^ifi. $fSL<a, (A) ^^i-Wv'h Hn^^Mb 
-&%RtJC (B) ^^)-©^^5^xx^;Pt, ^J-Slcj^U* 

-5. fl.#:e^(Ctt. £j»C0XX7^;i/3Xil^(c2fli;TK^S2r 

O^HiS:rX*frS*#:W!C^-r. ST, (A) ^^(D-J 
MYu^i^it-^^ii (B) figi>CD^K>'XXT-;i/^i&, 
v't K n^i/'fb-a-tltCMLT^KvXXT-JW^O. 9 -1. 50 
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5fg^;i/(c^s:-g)<t'5fc!;Jt*-x?xx-7^;i/32*S^&-r-g). 

*5, Jt^fcJSUT, 0. 9 8—1. 2 Ofef^r;i^;^W*bVi= 

[0 0 4 8] ±|B»XXT-;i^3?^KJSCSfccT, WIH 

CD— (ffi X y iitr> 5 fd:^*«f?if:m®i¥fta*^\ 

(A) ^^i-Tab'5vt HD4^Mt^%{C*#LT, 0.0 5 

-1 o^)v%<Dmmzh^t. #e.n-53}?u*-#*- 
-SB^iDLT*^, Kmommz^^xn^^mmhx 

feJ;Vio $6tc, «-&lcJ;-r.Ttt< tiTHB (A) ^i^-CDv? 
t HP+Mb'&tii (B) ^^i-co^Kvxx-rJUiicox 

7.^)v^^^mti^—mm\yit.mz. Rm^mz-^mtw 

[0 0 4 9] *5gB^(75»jg:;^^tCt^oTXX7^;i/3?mK 
Mai 0 0 — 3 3 0'CO$5H. ^?*L-<» 180-30 

oroiaHTS«ns)0«, <tD<ff*L<tt, Kj«;oitfT 

iz^ti'^x'Mmiz 1 8 0-3 0 ot;*-rfi«^±tfTVi 
<j3mifi^^\ j:cDxx7"jP3^1IHi*;c9fi**n 0 ot: 
imx\tRmmm.iflm:<i^Kt. -:?^3 3 o'C£a;i^t 

fStIfl8t*5V^Ttt. 1 — SOatm (7 6 0 — 38,0 0 0 
torr) STCO^^^JE (l^rff) fcCl/^ LilPffi«J8tC LTi5 

JCttO. 0 1-1 0 0 torr{I-r-5«'&)0^^K ^^.t::, R 

0. 2-1 owFweis-r$.i.<, 

[0 0 5 0] ^L-T. ±i2»xxT-;v32«KJStt, a-^ 

?.fL^#U;?7-4^t^-h<»l~l 5 0MM%®^ett?§ 

iUTtt. >?7xx;i^x-7-;k A n-Jr 

7xx;i^x— r;K ^>V'7xy>, :i}?U 7xx;i/X— 

hUvi'D (5, 2, 10) "rtjy, ^y^u 

^n^o iJJSlcjE&CT^flltt:SJx#H^TTff 

x9^1/>^-/Plfl/>;^i:©T;i/'5^>7S;t\ 
[0 0 5 1] SAc, *%?giC*5l5Ttt. <£5^!CJcE;i;. ^ 
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h, h'JX (2, 3 ->?^nny^Pk°;W d^x^r-f h 
i^ct'o h'J7;k+;i'4^x:7T'i* h'J vi^DA+v;!/ 

hU:7a:-;i.*rX7r'i' hU^l/>?;p>}^x>'T-f io 
h, h'JX (X^)iy 3^=.)V) ^xyy-ih, h'JX 
(>''9^;P7x-;i/) ^^Xy'T-fh, h'JX (yr:;i/y'a: 
— ^t^x^r-f h, h'JX (bhD+v7x— ;W 4n 
X7r-r hTSt'wh'JT'J— ;W3j^x>'r^ h. 2-x5^ 

i?ru—)V^xyr-(h. h') ^^)V^xyx.~h, h 
ijx5^;V/is7.:7 3i-h, h'J:/?;i/*X7x-h, h'J 

:t^5';p5^X7x-h, hUv^-^Jl'Ji^X^x-h, h'J 
:^/7^5^c^jl,5f;X7x— h, v'XT-7'J;t''^>5'X'JX 
'J5^;i/>'*X7x— h, h'JX (2-^npx5^;v) tJn 
X7x-h. h'JX (2, 3 ->'^nn:/PE;W Jt^x 
7x-h7S:i:0Dh'JT;i^^;l'3j^X:7x-h, h'Jv'^n 
^4^£^;i'*X7x— hTSt*® h 'J >'5^nT;i'4^;i'*x:7 

X— h, h'J y'xx;i/:t;x:7x— h, h 'J I/S^;i/*:X 

7x-h, h'JX (/x;p:7xx;w 3jNx:7x-h, 2 
-x?;^7xx;^>?:7xx;^3l^x:7x— hJ^if© h <J T 
'j-^i/Ji^x^x- h7S;i!*t^tf e.n^o 

[0 0 5 2] *5gBjtc*5t/^Ttt, R^sttmn-r^tt'h 
tr, ^gfflLfcj^^>'xxT-;Kc*^^S-r5 7xy-;hS, 
t;1'3-;I/S, xtt^n6©xxT-;i/«&a^^ffitt?tffl so 

SCO 'J T ^ ^7 -^c ifT t) j; t^o 
[0 0 5 3] :^^m\zii^^xu. xx?;P3g«ISJtS)^7 

#Btl^#'J*-#^-h®a« ^s^f^J 
0 ot;W^tcR;$;tisi^maLT. ftfeffisi^^i-ili^S-r 

^©*W*bVi. e^Ji®J;5tLT#^nfc#'J*-3j^ 
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f#^n^#'j*-#^^-htt. Bjmsa, ismsa, 

-#^-hia, its'<)-icVy 3}^'JXg^l/>, #'JX 
X^;K 3i*'JX;l^:4^^>-h, Ji^'JTSh, /J^'J^xX^ 

>x-7^;i/7d;i:®a-g-ft:i7>> H-r-i- :i t*^'Bll|-ra& 
•So OH*, COOHX, NH2 

Wr^5}?<J7xxu>x-^JK 4?'Jx-^;i'XhU 
;k ^^^li^'Je/p^^-iJ-Mk-a-ti, ^tt:4^'J-/ptfp 

>, ^tt4^'JX9^^>75:t"i:#ffl-r^t5l(l*WTS.^„ 
±taco<fc5tLT#e)tl&#'J:*-#^--htt, ^©St 
x^-Attlii^ 1 2 it:c?)X9^-At4 sw^ 

T, ^i-TaffiT* (AM/Mo X 1 0 0 % : Mottl!]S8^> 
^a. AMttiJ-^MffiT) *U 0%ii^T-r*^J;'5^c. 

[0 0 54] 

1 ~ 6 sr/ifciKM 1 ~ 3 

1*1^11 1 0 0 5 'J 'J -y V)\/(r>wm.¥i'v'T)m^-^- 

\-^V—-J\Z^ HX7xy-;i^A (BP A) 2 2. 8 g 

(0. , >^:7xx;v*-4?^-h2 3. 5g (o. i 

T;i^:^>#HMT-r3 O^i-WSJE&^-fi&o *ViT2 1 0 
ri::#iaLT, ^UtrX^a^l 0 0iiiiiiHg*T±tfT3 

S.^ 1 0iiiiiiHg*T±tfT3 0 5)-WSJl;$-a-fc= S>:ViT2 
TCCfc^iaL, *S]tSr2IIlIIlHg^C±^f 3 0 43-WSJS$ 
■Sfc®^, *^S0. 3iimiHg-r3 Oi^i^lEjiSSii-. 

[0 0 5 5] *tC, :t-h^'l/-7*F*3(DftWTSB^;Jcffi 

kX^ifeJ^L. ffSlmm, ifig 1 0 mmCOT'k- h Sf-^J^ 
J:n?&l 2 l"C®xg^-Al3 4 SNfWUKL, !S1-« 

S:tJC^S3pi§^^acDfgTS**, WX5^-Att^£i¥« 

2 0"CcDigjt;;<g^k>'4'T©ffiK5telS C7?J 

Ct?] =1. 2 3X 1 0-=XMv» «' 

[0 0 5 6] 
[«1] 
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